A study on sandy bottom macroinvertebrates in two moderately polluted stations of the River Treia (Central Italy) was carried out in order to analyze their structural and functional feeding organization. A lotal of 60 taxa were collected during the study. Oligochaeta, Gammaridae, Diptera-Chironomidae and Ephemeroptera constituted the bulk of the lotal fauna. Most of the taxa were typical of sandy bottom habitats and moderate current flow. Collectors and shredders were the dominant feeding groups in both stations. Predators were strongly and positively correlated with the abundances of collectors and shredders (potential prey). Moreover, the direct relationships found between taxonomic and trophic diversities or between taxonomic and trophic evenness suggest a relatively good partitioning of food resources among the taxa. The most common organisms found in both stations were typical of mesosaprobic environments, indicating that the macrofauna of fine sediments seems to be suitable for detecting moderate organic pollution in rivers.
Introduction
The ecological effects of organic pollution on lotie macroinvertebrates have been long recognized (Hynes 1960 , Klein 1962 , Hawkes 1979 , Hellawell 1978 . Whereas heavy organic pollution generally produces drastic effects on the benthic fauna, mild or moderate organic enrichment is less recognizable (Hynes 1960 , 1970 , Cook 1976 , and can constitute an insidious form of pollution I. Dipartimemo di Biologia Animale e dell'Uomo, Unîversità • La Sapienza », vtale deU'Università 32. 00185 Roma, Italia. (Dolédec 1987 ) that is often underestimated because of the greater recovery efficiency of lotie waters when compared with lentic ecosystems.
It is generally accepted that riffle communities are more sensitive to organic pollution than communities inhabiting slower flowing riverine zones (cf. Hawkes 1979 , Goldman & Home 1983 , Whatton & Hawkes 1984 , and in fundamental and applied studies, biological communities in soft substrate and low current velocity have often been neglected, even if good results have been recently obtained (Cook 1976 , Whitman & Clark 1984 , Rae 1985 , McCulloch 1986 , Roeding & Smock 1989 .
Article available at http://www.limnology-journal.org or http://dx.doi.org/10.1051/limn/1991021 (2) On the other hand, deoxygenation, which is the major factor involved in organic pollution, affects the organisms living both in hard and soft substrata, according to the different oxygen demand and pol lution tolerance of the various species inhabiting them (Klein 1%2 Tumpling 1969 , Nisbet & Verneaux 1970 , Schmitz et al. 1979 , Leclercq & Maquet 1987 . The oxygen content was high and BOD values were low during the year, indicating a good self-purification of the river. Benthic fauna was sampled by means of a drag net (Cummins 1962 , Hellawell 1978 According to Williams et al. (1969) , a matrix of cor relation coefficients (r) using all samples from the two sites (considering seasonal samples as replica tes) was calculated to examine relationships among structural and functional parameters of the commu nity. Significance in some community characteris tics between the two stations was calculated by the non-parametric Wilcoxon matched-pair signedranks test (Eason et ai. 1980) . Finally, Principal
Site description and methods
Component Analysis (PCA), widely used in aqua tic ecology, was applied to log (x -i-1) transformed densities of taxa and functional feeding groups.
Results

Composition, community structure and func tional organization
A total of 60 taxa, mostly belonging to DipteraChironomidae (24), Oligochaeta (15) (10), were collected during the study (Tables I and   II ). The most abundant groups were Oligochaeta, Gammaridae, Diptera Chironomidae and Epheme roptera {fig. 3).
In both stations, total collectors (almost all collector-gatherers) and shredders were the domi nant groups (Table III) 
Differences between the two stations
A similar number of taxa (46 in A and 40 in B)
was collected during the study, 27 of which being present in both stations (Tables I and II) . Only Oli gochaeta, Hirudinea and Chironomidae resulted significantly more abundant in station A than in B (Table IV) collector-gatherers and predators were higher in A than in B (Table IV) (Table IV) . The hig her variability in most of the community parame ters at station B can be partly ascribed to two fac tors : a) the higher numerical presence of opportu nistic taxa, such as Naididae, which rapidly increase
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in abundance over a relatively short period of time (Hughes 1975 , Rodriguez 1984 , and b) the postreproductive high percentages of Echinogammanis pungens.
PGA analysis using taxa abundances showed no consistent pattern in the spatial distribution and (Table V) .
These results suggest that the axis is interprétable as a gradient of water quality and the abundance of predators, collector-gatherers and shredders were favoured by little increases of organic pollution.
Discussion and conclusion
The two stations supported communities with partly different composition and absolute densities of some taxa and of functional feeding groups. Howe ver, they also showed similar annual average diversity and evenness values, and proportions of funaional fee ding groups. This partial similarity was probably due to their similar substrate and water quality.
As expected, the community in both stations was mainly composed of typical main groups (Oligo chaeta, Amphipoda, some Ephemeroptera and Dip tera Chironomidae) generally inhabiting soft bottom with a moderate current flow (Hynes 1970 , Lear ner et al. 1971 , Ward 1975 , Barton & Cock 1979 , Wielgosz 1979 , Whitman & Glark 1984 , Corkum 1989 ). Conversely, Plecoptera, Trichoptera, and rheophilous Ephemeroptera were almost completely (Fahy 1975 , Hawkins & Sedell 1981 , Hildrew et al. 1984 , Bunn 1986 . Barmuta 1988 .
With respect to water quality, the macroinverte brate fauna comprised a relevant proportion of this fact seems to be more accentuated at station A, which also showed higher absolute numbers of detritivores (collector-gatherers and shredders) and Tubi ficidae, especially L. hoffmeisteri, a polysaprobic species which tolerates organic pollution (Brinkhurst 1966 , Slâdecek 1973 , Uzunov et al. 1988 (Slâdecek 1973 , Hynes 1970 , Lafont 1977 , Watton & Hawkes 1984 , Hellawell 1986 , Uzunov et al. 1988 . Overall, the results of the analysis on the composition and structure of the benthic fauna of the River Treia are in agreement with the chemical diagnosis of the water. Therefore, as observed in stu dies on hard bottom macroinvertebrates, also the fauna associated with fine sediments seems to be sui Logan & Brooker (1983) and Lenat (1988) , studies of biological surveillance could be carried out on the fauna of more diverse type of habitats, including soft bottoms, to obtain comparable data of use in providing a more relia ble and comprehensive diagnosis of the biological water quality in rivers.
